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. A schematic of the QDSC structure.
The inverted structure of the PbS QDSC that was used in this study, which consisted of a patterned ITO electrode, ZnO nanoparticles as an ETL, PbS-TBAI layers, PbS-EDT layers, and Supplementary Figure S5 . Changes in the solar cell performance with respect to the number of n-and p-type layers in the QDSCs with either a (a) TBAB-EDT or (b) TBAC-EDT structure.
Supplementary Table S3. Solar cell parameters averaged over 20 devices consisting of TBAB-
EDT and TBAC-EDT QDSCs with respect to the different number of n-and p-type QD layers. 
MATLAB/Simulink simulation for a solar module and its equivalent circuit
The simulation was carried out with the MATLAB/Simulink software as reported in References 1 and 2. For the simulations, the solar cell parameters shown in Table 1 were used and the ideality factor (n) was calculated according to the ideal diode equation,
where I S and k B are dark saturation current and Boltzmann's constant, respectively. The calculated ideality factor (n) was found to be 1.75 and 1.60 for the reference (8 to 4 TBAI-EDT layers) and charge-balanced cells (6 to 6 TBAI-EDT layers), respectively. As shown in
Supplementary Figure S7 , a significant enhancement in the power generation from the solar module (charge-balanced) compared to the one with the reference cells indicates that the charge balance scheme is of high importance for both a single cell and also solar module applications.
A set of simulations was also carried out that used the same solar cell parameters (I sc , V oc , and n) while only changing the R s and R sh values in order to demonstrate the effect of the internal resistance on the solar cell performance (Supplementary Figure S8) . Power curve.
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